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INTRODUCTION
MOST methods of studying the effects of chemotherapeutic agents on tumours
in the rat involve the ability to obtain a reproducible series of tumours in similar
animals at the same time. This is done by transplanting portions of a suspension
of cells prepared from a tumour in a donor animal to a series of host rats of
the same breed. (Lucke et al., 1952, and Cole et al., 1956).
The conditions which will affect this process are many, but given a standard
tumour of known reproducibility in a standard breed of animal, the main factors
will be:-
1. The age of the suspension.
2. The number of cells transplanted to each animal.
3. The physical conditions (temperature and composition) of the suspension
while awaiting transplantation.
This experiment studies the effect of the first of these factors.
METHODS.
Using a strain of Walker 256 Carcinosarcoma growing in Sprague-Dawley
female rats, suspensions were made by the method originated by Schrek (1936) (c).
A well-formed tumour, about 1 cm. diameter, obtained on the abdominal wall
of a donor animal, was dissected out aseptically. Using normal saline as a diluent,
it was closely minced with scissors and filtered through a fine wire mesh, giving
a pure suspension of tumour cells in a total volume of a few ccs.
The concentration of cells in this arbitrary suspension was determined, after
gentle shaking for two minutes, by cell counts in a hamocytometer chamber.
It was found that a Fuchs-Rosenthal C.S.F. counting chamber was the most
satisfactory, as it allowed a twentv times more dilute suspension to be counted
than did the Neubauer pattern.
Some cells were disrupted in the mincing process, and these were distinguished
by staining the sample being counted with Eosin. Only those with intact cell
158membranes resisted the stain, and these are called "unstained cells" in the results.
Collier et al. (1959) used a solution of Eosin 1:1000 in Tyrodes solution as a
diluent in the pipette, diluting one part of suspension with nineteen parts of dye.
By using a stronger dye solution, and taking nineteen parts suspension to one
part dye, and using the Fuchs-Rosenthal chamber, accurate counts of suspensions
containing as few as 525 cells per c.c. could theoreticallv be made, thus eliminating
the necessity for critical dilution of the stock.
Richter and MacDowell (1933), and Schrek (1936) (a), have shown that the
size of the inioculum has an effect oIn the success of tumour transplants. The
concentration of cells in the original arbitrary suspension was adjusted with
normal saline so as to obtain a sufficient number of cells in each dose to eliminate
this variable, even wvhen the proportion of unstained cells became low.
It was found in pilot experiments that a concentration of about 4,000,000
cells per c.c., of which 75 per cent. were initially unstained, gave a sufficient
number of such cells at all times.
The experimenit was conducted throughout at normal room temperature.
Two suspensions, (A) and (B), were prepared from separate donor animals,
(A) being twelve hours older than (B). This allowed studies over two twelve-hour
periods to cover a total time of forty-eight hours of suspension ageing (as the
work was done single-handed).
Groups of four rats were inoculated subcutaneously on the abdominal wall at
frequent intervals with 0.25 c.c. of the appropriate suspension. The number of
unstained cells remaining was also frequentlyr determined by counting samples
from the stock suspension.
RESULTS.
These were assessed after nineteen days. As shown on the graph, no tumours
wxere obtained when the suspension was over twenty hours old.
At this time there were still about 50 per cent. of the cells which retained the
integrity of their cell membrane, and the total dose was in the region of 500,000
such cells to each animal.
Establishment of a tumour was allowed when a growth of over 1 cm. was
reached. Many of the rats in the later groups developed small subcutaneous
nodules indistinguishable from incipient tumours in about seven days, but which
subsequently regressed. At sacrifice these were shown to have been small abscesses,
and no tumour cells were found histologically. The suspensions became in-
creasinglv contaminated in spite of precautions during the counting procedures,
and B-hxmolvtic staphylococci were isolated on several occasions.
DiscusSION.
The vital staining technique of studying the environmental factors affecting
experimental tumour growth and transplantation was first introduced by Schrek
(1936) (C). He found that stained anid unstained cells could readily be dis-
tinguiished, the stained ones being diffusely pink, and the unstained ones almost
transparent.
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Fig. I-Upper graph: Showing thc percentage of unstained cells in
(A) and (B) as ageing progressed.
the suspensions
Showing the percentage of tumours growing nineteen days
after inoculation of the host rats, at intervals, with 0.25 c.c.
samples of the suspensions (A) and (B).
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Lower graph:
l ll | -However, imperviousness to Eosin in suspension is always an artificial criterion
of cell viability, where this means the ability to effect a tumour transplant. A
living cell essentially has the properties of respiration and selective permeability
of its wall: specialized functions, such as mitosis, mobility, phagocytosis and
contractility are not essential to life (Schrek, 1943). Several dyes have been
used for supravital staining, notably Trypan Blue (Pappenheinmer, 1917), and
Neutral Red. Eosin seems to satisfy the requirements of non-toxicity, good
differentiation, and rapid action.
A cell which has lost its impermeability to Eosin has for long been assumed
to have lost its ability to effect a tumour transplant, following experiments on
the traumatic disruption of leucocytes (Pappenheimer, 1917). In pilot experi-
nients it was found that prolonged staining of the suspension led to a more
rapid disruption- of cell walls than in the normal ageing process. In this way it
could be shown whether these stained cells showed altered viability to unstained
cells of a suspension of similar age, under the limits of twenty hours established
above.
The converse, that all cells which resist staining are viable, has never been held.
It is definitely disproved in this study, where doses of over 500,000 unstained
cells failed to produce any takes.
The critical number of cells necessary to effect transplantation has been studied
by McDonald et al. (1957). This present work has thrown light on the consider-
able inaccuracy of simple hand-shaking and dilution methods, and further work
in this field should be carefully controlled by large-scale cell counts to prevent
distribution errors.
The phvsical conditions under which the suspension is kept while awaiting
transplantation are of great importance. Infection has long been recognised as
deleterious to transplantation (Schrek, 1936 (a)). It has been prevented by
working at 450 C., but this led to irregular results from other causes (Schrek,
1944). This study was complicated by the need for frequent sampling of the
stock suspension, and cross infection was not always adequately controlled.
Collier et al. (1959) and McDonald et al. (1960) have reported studies on
experimental wound irrigation in groups of rats in which suspensions of tumour
cells had been inoculated one hour previously. They performed their studies on
the same day as the suspension was prepared, but no exact time interval was
stated for the period between preparation and inoculation.
A practical application of the work arises in relation to the storage of bone
marrow cells while awaiting transplant to irradiated victims. Billen (1957 and
1959) has established suspension age limits in rnice of four to six days. He used
a medium containing Phenol Red as an indicator of change in pH, and penicillin
and streptomycin to prevent contamination. Mannick et al. (1960), found dog
marrow suspensions viable after twenty-four hours at 40 C., but not after ninety-
six hours. He controlled the in vivo tests with in vitro studies of D.N.A.
synthesis, which may come to be a more certain criterion of viability than vital
staining.
161CONCLUSION.
Walker 256 carcinosarcoma cells, after twenty hours in isotonic saline
suspension at room temperature, lose their ability to establish growths when
transplanted to host rats of the same species.
The element of infection may have been greater in this study than when the
suspension is simply counted once and injected into a large group of animals,
but the work does suggest the need for more accurate control of the age factor
in experiments of this type.
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REVIEWS
THIE NEWLY BORN INFANT. By Anidrew Bogdan, M.l)., M.R.C.P.E., 1D.C.H. (Pp. 38.
3s.). Leeds: Tutorial System Publications-P.ediatric Series, 1959.
THIs booklet is, in essence, a students' note-book on neonatal pediatrics to which the author
has contributed a share of the notes. The text occupies oinly 19 of the 38 pages (there are in
fact 18 pages of text, as page 28 is replaced by a facsimile of page 8). Corresponding with
each of these pages is a blank page to be used for noting down information "gleaned on the
words, in lectures and from textbooks."
In the preface the author states that this book is intended to assist students to acquire
'a minimal background of neonatal poediatrics." Notwithstandiing its limited objective the
printed notes could, with advantage, have been made more precise and informative.
I. J. C.
FAMI1,Y L'lANNING. By J. F. Robinson, M.B., Ch.B. (Pp. 64; figs. 15. 3s. 6d.) Edinburgh
and London: E. & S. Livingstone.
PRACTITIONERS may wish to recommend this booklet to some of their patients and it is a
clear presentation for the lay reader.
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